Impaired left ventricular myocardial mechanics and their relation to pulmonary regurgitation, right ventricular enlargement and exercise capacity in asymptomatic children after repair of tetralogy of Fallot.
Left ventricular (LV) dysfunction is common in adults late after repair of tetralogy of Fallot (TOF). The early detection of myocardial dysfunction may be important, but LV myocardial strain and dyssynchrony are not well studied in children with TOF. The objective of this study was to investigate LV strain and dyssynchrony in asymptomatic children and adolescents after contemporary repair of TOF. The hypothesis was that impaired LV myocardial mechanics are related to pulmonary regurgitation, right ventricular (RV) enlargement, and exercise capacity. Children and adolescents were prospectively studied after TOF repair. LV regional strain and dyssynchrony were assessed using two-dimensional speckle-tracking echocardiography. Ventricular volumes, ejection fraction, and pulmonary regurgitation were assessed using magnetic resonance imaging. Exercise capacity was determined using metabolic exercise testing. One hundred twenty-four subjects (53 patients with TOF and 71 controls) were studied. Regional circumferential (e.g., basal lateral wall, -15.0 ± 7.0% vs -19.0 ± 7.0%, P = .02) and radial (e.g., basal posterior wall, 32.0 ± 18.0% vs 48.0 ± 21.0%, P < .001) LV strain and longitudinal septal strain (-18.5 ± 3.5% vs -20.2 ± 2.8%, P = .01) were significantly reduced in patients with TOF compared with controls. LV mechanical dyssynchrony indices were not significantly different between groups (e.g., standard deviation of time to peak circumferential strain, 52.5 ± 40.4 vs 50.5 ± 27.1 msec, P = .81). Higher pulmonary regurgitation volume and larger RV end-diastolic volume were associated with decreased LV radial strain (P = .09). There was no association between LV longitudinal, radial, or circumferential dyssynchrony and indexed pulmonary regurgitation flow volume, RV end-diastolic volume, or RV ejection fraction. LV circumferential and radial strain are significantly reduced in children and adolescents after TOF repair and are associated with pulmonary regurgitation and RV dilatation. Resting LV mechanical dyssynchrony does not appear to contribute to early impaired LV strain in this population.